
Genetics
Home
Reference

Your Guide to Understanding
Genetic Conditions

YARS gene
tyrosyl-tRNA synthetase

Normal Function

The YARS gene provides instructions for making an enzyme called tyrosyl-tRNA
synthetase. This enzyme is found in all cells, where it plays an important role in the
production (synthesis) of proteins. During protein synthesis, building blocks (amino
acids) are connected together in a specific order, creating the chain of amino acids that
makes up the protein. Tyrosyl-tRNA synthetase plays a role in adding the amino acid
tyrosine at the proper place in a protein's chain of amino acids.

In addition to its role in protein synthesis, tyrosyl-tRNA synthetase appears to have
other functions. Under certain conditions, such as inflammation, this enzyme is cut
(cleaved) into two fragments called mini-tyrRS and C-tyrRS. Research indicates that
mini-tyrRS promotes the growth of new blood vessels (angiogenesis). Both fragments
appear to stimulate the movement of particular cells, such as white blood cells that help
fight infection.

Health Conditions Related to Genetic Changes

Charcot-Marie-Tooth disease

At least three mutations in the YARS gene cause a form of Charcot-Marie-Tooth
disease known as dominant intermediate C. One mutation replaces the amino
acid glycine with the amino acid arginine at protein position 41 of the tyrosyl-tRNA
synthetase enzyme (written as Gly41Arg or G41R). Another mutation replaces the
amino acid glutamic acid with the amino acid lysine at protein position 196 (written
as Glu196Lys or E196K). A third YARS gene mutation results in an altered version
of the tyrosyl-tRNA synthetase enzyme that is missing four amino acids. Mutations
in the YARS gene probably reduce the activity of tyrosyl-tRNA synthetase, which
could affect the synthesis of any protein that contains tyrosine. It is unclear how these
mutations lead to the dominant intermediate C form of Charcot-Marie-Tooth disease.



Chromosomal Location

Cytogenetic Location: 1p35.1, which is the short (p) arm of chromosome 1 at position
35.1

Molecular Location: base pairs 32,775,237 to 32,818,032 on chromosome 1 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• SYYC_HUMAN

• Tyrosyl-tRNA Ligase

• tyrRS

• YRS

• YTS

Additional Information & Resources

Educational Resources

• Molecular Biology of the Cell (fourth edition, 2002): Specific Enzymes Couple Each
Amino Acid to Its Appropriate tRNA Molecule
https://www.ncbi.nlm.nih.gov/books/NBK26829/#A1062

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28YARS%5BTIAB%5D
%29+OR+%28tyrosyl-tRNA+synthetase%5BALL%5D%29%29+OR+%28tyrosyl
+tRNA+ligase%5BALL%5D%29+AND+%28%28Genes%5BMH%5D%29+OR+%
28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+hu
man%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
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OMIM

• TYROSYL-tRNA SYNTHETASE
http://omim.org/entry/603623

Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_YARS.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=YARS%5Bgene%5D

• HGNC Gene Family: Aminoacyl tRNA synthetases, Class I
http://www.genenames.org/cgi-bin/genefamilies/set/131

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=12840

• Inherited Peripheral Neuropathies Mutation Database
http://www.molgen.ua.ac.be/CMTMutations/Mutations/Mutations.cfm?Context=40

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/8565

• UniProt
http://www.uniprot.org/uniprot/P54577
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